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Who are the real candidates for wedge resection of lung cancer?
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Zhang er al. (1) reported favorable outcomes for patients
with invasive lung adenocarcinoma presenting as peripheral
ground-glass nodules (GGNs) measuring <2 cm and a
consolidation-to-tumor ratio (CTR) of <0.5 treated with
wedge resection. On the other hand, the outcome of
wedge resection was not tolerable in patients with GGNs
measuring 2 to 3 cm and a CTR of <0.5 (1).

Several epoch-making findings regarding sublobar
resection were recently published. Saji ez 4. (2) reported the
benefits of segmentectomy versus lobectomy with respect to
overall survival (OS) of patients with small peripheral non-
small-cell lung cancer (NSCLC) with a tumor diameter
of <2 cm and CTR of >0.5 JCOGO0802 trial). Altorki
et al. (3,4) also reported the non-inferiority of sublobar
resection, including both segmentectomy and wedge
resection, versus lobectomy in terms of disease-free survival
and OS of patients with NSCLC with a tumor diameter
of <2 em (CALGB140503 trial). Aokage et 4l. (5) reported
favorable outcomes of segmentectomy for patients with
GGNs measuring 2 to 3 cm and a CTR of <0.5 JCOG1211
trial). These results defined segmentectomy as a standard
procedure for patients with small peripheral NSCLC.

Regarding wedge resection, Suzuki er al. (6) reported
remarkable outcomes of sublobar resection in patients with
small peripheral NSCLC with a tumor diameter of <2 cm
and CTR of <0.25; most of these procedures were wedge
resections (JCOGO0804 trial). In that study, 79% of patients
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underwent wedge resection (284 of 358 patients), and the
S-year relapse-free survival (RES) rate for all patients was
99.7%. Although the authors did not compare the 5-year
RES rate between the wedge resection and segmentectomy
groups, there were no differences in 5-year OS. In the
current report by Zhang et al. (1), the 5-year RFS rate of
patients with a tumor diameter of <2 cm and CTR of >0.25
to 0.5 was 96.89%. Although they performed a retrospective
study and not a randomized prospective trial, their findings
might suggest a new subset of patients that may benefit
from wedge resection, (i.e., tumor diameter of <2 cm and
CTR of >0.25 t0 0.5).

However, an important concern of this report is the
limited follow-up time, as the authors described. Ito ez 4/. (7)
performed a long-term (10-year) follow-up analysis of
patients with clinical stage T1NO cancer after lobectomy and
reported that one patient with a tumor of <2 em and CTR
of >0.25 to 0.5 developed tumor recurrence after 5 years.
This underscores the fact that a long follow-up period is
warranted to reveal whether recurrence will develop in
these tumors with lower malignancy. A longer follow-up
period (10-year follow-up seems reasonable at this time)
could reveal the real outcomes of the patients analyzed
by Zhang et al. (1). Additionally, Li e a/. (8) performed a
10-year follow-up analysis of patients with adenocarcinoma
in situ (AIS) and minimally invasive adenocarcinoma (MIA)
after wedge resection. Although there was no mention of
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the CTR in their report, tumors with a diameter of <2 cm
and CTR of <0.25 would theoretically be included as
either pathological AIS or MIA, and there was no case of
recurrence. At this time, tumors with a diameter of <2 cm
and CTR of <0.25 are good candidates for wedge resection.
With more concrete data, tumors with a diameter of <2 cm
and CTR of >0.25 to 0.5 might also be included.

Another important issue of using the CTR as a selection
criterion is the inconsistency of measurement. The CTR
is sometimes difficult to measure because of the irregular
shape of the lesion. It is also difficult to differentiate
between a solid part and a GGN area with increased
density. Rather than relying on subjective evaluations, we
are awaiting an unbiased tool, such as artificial intelligence,
that can perform uniform and objective evaluations.

The most important aspect of performing a wedge
resection is the surgical margin. Both Zhang er /. (1) and
Li et al. (8) required the margin to be >2 c¢m for tumors
measuring <2 cm. The JCOGO0804 trial reported by Suzuki
et al. (6) required a 5-mm margin for tumors of <2 cm and
a CTR of <0.25, and if the surgeon judged the margin to be
insufficient, they converted the mode of surgery from wide
wedge resection to segmentectomy or lobectomy. A narrow
margin can readily lead to local recurrence. In the final
report of the JCOG0804 at 10-year follow-up (9), despite
efforts to secure adequate surgical margin by intraoperative
inspection or frozen pathological examination, one local
recurrence at the resection stump was observed at 8.3 years
after wedge resection. Ensuring a precise surgical margin
is required to obtain favorable results of wedge resection.
Tumors with a low CTR are sometimes non-palpable; thus,
several marking methods to localize the tumor and secure
an adequate resection margin have been reported, such as
computed tomography (CT)-guided lipiodol marking (10),
virtual-assisted lung mapping (11), and a radiofrequency
identification lung marking system (12). Segmentectomy is
a valuable option for peripheral tumors that are expected to
be non-palpable because of a low CTR or slightly deeper
location and therefore might not require such a marking
method. Wedge resection should be limited to tumor
located peripherally, i.e., the outer one-third of the lung
field like as JCOGO0804 (6). Segmentectomy sometimes
could be performed to tumor with slightly deeper location.
For central tumor where the surgical margin is difficult to
secure by segmentectomy, lobectomy should be chosen. To
secure enough surgical margin more precisely, supportive
methods such as above-mentioned preoperative marking or
three-dimensional CT images would be useful as they are
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crucial for situating the lesion accurately within the lung
parenchyma, even if the tumor is palpable.

Segmentectomy has several advantages over wedge
resection. First, we can theoretically secure a more precise
and adequate surgical margin because segmentectomy is a
type of anatomical resection. That is, we can preoperatively
plan a sufficient surgical margin by using high-resolution
CT images. Development of imaging software using three-
dimensional CT images would enable us to simulate the
surgical procedure more easily (13). Second, anatomical
resection enables us to resect GGNs that are non-
palpable regardless of their depth. If the surgical resection
is performed accurately according to the preoperative
simulation, the tumor should theoretically be included in the
resected specimen. Third, segmentectomy enables us to more
easily resect interlobar or intersegmental lymph nodes, which
are difficult to resect and evaluate during wedge resection.
Segmentectomy is still an essential surgical procedure for
such small peripheral tumors. However, if the surgical margin
was insufficient due to the intraoperative factors such as
misidentification or difficulty to identify the intersegmental
plane, we always have to consider converting to lobectomy.
It is also important to think about the difficulty and longer
operating times associated with segmentectomy compared to
wedge resection when choosing the adequate procedure.

The current report from Zhang et 4l. (1) demonstrates
the possibility that small peripheral tumors with a diameter
of <2 em and CTR of <0.5 are candidates for wedge
resection. Randomized controlled long-term trials compared
wedge resection to segmentectomy for these groups could
draw clear conclusion. However, segmentectomy is also an
effective procedure for such tumors. As surgeons, we must
always consider the adequacy of the surgical margins and
select the surgical procedure accordingly.

Acknowledgments

We thank Angela Morben, DVM, ELS, from Edanz (https://
jp-edanz.com/ac) for editing a draft of this manuscript.
Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Fournal of Thoracic Disease. The article
has undergone external peer review.

Peer Review File: Available at https://jtd.amegroups.com/

7 Thorac Dis 2024;16(5):3515-3517 | https://dx.doi.org/10.21037/jtd-24-181


https://jtd.amegroups.com/article/view/10.21037/jtd-24-181/prf

Journal of Thoracic Disease, Vol 16, No 5 May 2024
article/view/10.21037/jtd-24-181/prf

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://jtd.amegroups.
com/article/view/10.21037/jtd-24-181/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Zhang C, Pan Y, Li H, et al. Extent of surgical
resection for radiologically subsolid T1NO invasive lung
adenocarcinoma: When is a wedge resection acceptable? J
Thorac Cardiovasc Surg 2024;167:797-809.¢2.

2. Saji H, Okada M, Tsuboi M, et al. Segmentectomy versus
lobectomy in small-sized peripheral non-small-cell lung
cancer (JCOGO0802/WJOG4607L): a multicentre, open-
label, phase 3, randomised, controlled, non-inferiority
trial. Lancet 2022;399:1607-17.

3. Altorki N, Wang X, Kozono D, et al. Lobar or Sublobar
Resection for Peripheral Stage IA Non-Small-Cell Lung
Cancer. N Engl ] Med 2023;388:489-98.

4. Altorki N, Wang X, Damman B, et al. Lobectomy,
segmentectomy, or wedge resection for peripheral clinical

T1aNO non-small cell lung cancer: A post hoc analysis

Cite this article as: Kosaka T, Nakazawa S, Ibe T, Shirabe K.
Who are the real candidates for wedge resection of lung cancer?

J Thorac Dis 2024;16(5):3515-3517. doi: 10.21037/jtd-24-181

© Journal of Thoracic Disease. All rights reserved.

10.

11.

12.

13.

3517

of CALGB 140503 (Alliance). ] Thorac Cardiovasc Surg
2024;167:338-347 el.

Aokage K, Suzuki K, Saji H, et al. Segmentectomy

for ground-glass-dominant lung cancer with a tumour
diameter of 3 cm or less including ground-glass opacity
(JCOG1211): a multicentre, single-arm, confirmatory,
phase 3 trial. Lancet Respir Med 2023;11:540-9.

Suzuki K, Watanabe SI, Wakabayashi M, et al. A single-
arm study of sublobar resection for ground-glass opacity
dominant peripheral lung cancer. ] Thorac Cardiovasc
Surg 2022;163:289-301.e2.

Ito H, Suzuki K, Mizutani T, et al. Long-term survival
outcome after lobectomy in patients with clinical T'1

NO lung cancer. ] Thorac Cardiovasc Surg 2020;S0022-
5223(20)30054-4.

Li D, Deng C, Wang S, et al. Ten-year follow-up of
lung cancer patients with resected adenocarcinoma

in situ or minimally invasive adenocarcinoma: Wedge
resection is curative. ] Thorac Cardiovasc Surg
2022;164:1614-1622.el.

Yoshino I, Moriya Y, Suzuki K, et al. Long-term outcome
of patients with peripheral ground-glass opacity-dominant
lung cancer after sublobar resections. ] Thorac Cardiovasc
Surg 2023;166:1222-1231.el.

Ito K, Shimada J, Shimomura M, et al. Safety and
reliability of computed tomography-guided lipiodol
marking for undetectable pulmonary lesions. Interact
Cardiovasc Thorac Surg 2020;30:546-51.

Yamaguchi H, Sato M, Yamamoto K, et al. Virtual-assisted
lung mapping in sublobar resection of small pulmonary
nodules, long-term results. Eur J Cardiothorac Surg
2022;61:761-8.

Miyahara S, Waseda R, Ueda Y, et al. Evaluation of the
radiofrequency identification lung marking system: a
multicenter study in Japan. Surg Endosc 2023;37:3619-26.
Hamanaka K, Miura K, Eguchi T, et al. Harnessing 3D-
CT Simulation and Planning for Enhanced Precision
Surgery: A Review of Applications and Advancements in
Lung Cancer Treatment. Cancers (Basel) 2023;15:5400.

7 Thorac Dis 2024;16(5):3515-3517 | https://dx.doi.org/10.21037/jtd-24-181


https://jtd.amegroups.com/article/view/10.21037/jtd-24-181/prf
https://jtd.amegroups.com/article/view/10.21037/jtd-24-181/coif
https://jtd.amegroups.com/article/view/10.21037/jtd-24-181/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

